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Abstract
· AIM:Toevaluatethediagnosticpropertiesofwide-field
fundus autofluorescence (FAF) scanning laser
ophthalmoscope (SLO) imaging for differentiating
choroidalpigmentedlesions.
· METHODS:Aconsecutiveseriesof139patientswere
included,101hadestablishedchoroidalmelanomawith
13untreatedlesionsand98treatedwithradiotherapy.
Thirty-eighthadchoroidalnevi.Allpatientsunderwenta
fullophthalmologicalexamination,undilatedwide-field
imaging,FAFandstandardizedUSexamination.FAF
imagesandimagingcharacteristicsfromSLOwere
correlatedwiththestructuralfindingsinthetwopatient
groups.
· RESULTS:MeanFAFintensityofmelanomaswas
significantlylowerthantheFAFofchoroidalnevi.Only1
outof38includedeyeswithnevitouchedtheopticdisc
comparedto31outof101eyeswithmelanomas.In18
outof101melanomassubretinalfluidwasseenatthe
pigmentedlesioncomparedtononeseenineyeswith
confirmedchoroidalnevi.In"greenlaserseparation",a
trend towards more mixed FAF appearance of
melanomascomparedtoneviwasobserved.Themean
maximal and minimal transverse and longitudinal
diametersofmelanomasweresignificantlyhigherthan
thoseofnevi.
· CONCLUSION:Wide-fieldSLOandFAFimagingmay
beanappropriatenon-invasivediagnosticscreeningtool
todifferentiatebenignfrommalignpigmentedchoroidal
lesions.
· KEYWORDS: imaging； autofluorescence； scanning laser
ophthalmoscopy； choroidallesion； melanoma
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INTRODUCTION
C
horoidalMelanoma(CM)isthemostcommonprimary
malignancyoftheeye
[1-3].Itmetastasizesmostlikely
intotheliver,followedbypulmonary,boneorevenskin
metastasis,whereaslocalspreadmayoccurthroughthe
overlyingBruchmembrane,intothesubretinalspaceor
towardstheorbit
[4,5].Fortunately,theincidenceofCMis
relativelylow,withapproximatelysixnewcasespermillion
peryear.Incontrast,benignmelanocyticchoroidalnevi(CN)
arecommonandcanbefoundin2%-5%oftheUS
population
[6,7].CNarethemostcommonclinicallydetected
intraoculartumors,andeveniftheriskisrelativelylow,there
isasmallbutpresentprobabilitytoevolveintomalignant
melanoma
[8,9].Giventhattransformationprobabilityandthe
factthattumorthicknessstronglycorrelatestomortalityrates
ofpatientswithchoroidalmelanomaandmetastasisislikely
tooccurbeforethediagnosisoftheprimarytumor,early
detectionandanaccuratedifferentiationanddiagnosisofthe
choroidallesionisofcrucialimportance
[10-13].
Biomicroscopytogetherwithfundusphotographyand
ultrasoundechographyarewidespreadandmostcommonly
usedtechniquestodiagnoseandmonitorchoroidallesions.
Butespeciallyinsmallerlesions,bothtechniquesareof
lowervaluetodifferentiatepigmentedlesionsofthefundus
notbeingobviouslybenignormalign.Inclinicalpractice,a
combinationofdifferenttechniquesincludingbiomicroscopy,
standardizedechographyandsometimesevenfluoresceinor
indocyaninegreenangiographyanhelptoincreasediagnostic
sensitivity,howeveranaccuratedifferentiationofchoroidal
697borderlinelesionsremainsachallengealsofortheexpert
[9,14-17].
Inthoseborderlinelesions,standardizedechographyhas
proventobeawellestablished,highlysensitive,andspecific
methodtomeasureanddifferentiateintraoculartumors
[18].A
numberofstudies,includingthoseofVerbeek
[19],
Romani
[20] andOssoinig
[21],havedemonstratedan
impressinglyhighsensitivityandspecificityofthatdiagnostic
toolindifferentiationofchoroidalmelanomafrombenign
nevi.However,itisdependentonthepresenceofan
ultrasoundspecialistandontheexpert'sexperience,which
addstoincreasingmedicalcostsandthereforecannotbe
obtainedineveryeyecenterorclinic.
Recently,anovelultra-wide-fieldscanninglaser
ophthalmoscopewith2laserwavelengths,theOptomap
Panoramic200Tx(OptosPLC,Dunfermline,Fife,Scotland,
UK),wasdeveloped.Thesystemallowsnon-mydriatic
imagingandprovidesadditionalimageinformationby
differentiatingthe2laserscansandanadditionalwide-field
fundusautofluorescence(FAF)detectionmodality.Optomap
Panoramic200Tximagesencompassnotonlytheposterior
polebutalsoextendovertheequator
[22].Inapreviousstudy
ofourgroup,anevaluationofperipheralfundusimages
obtained withnon-mydriaticwide-fieldSLO imaging
providedsubstantialinformationtodifferentiate
non-malignantfrommalignantchoroidallesions
[23].
WorksfromothergroupshavedemonstratedthatFAFisa
usefuladditionaldiagnostictechniquetohelptosuccessfully
differentiatechoroidallesionsbydetectinglipofuscin,a
strongriskfactorforchoroidalmelanoma
[24].However,FAF
was up until recentlylimitedtocentralandmiddle
peripherallylocatedchoroidallesions
[25-28].
Thegoalofthisprospectivestudywastoevaluatethe
diagnosticanddifferentiatingvalueofwide-fieldSLO
imagingandtherecentlyintroducedwide-fieldFAFin
patientswithbothbenignandmalignchoroidallesions.
SUBJECTSANDMETHODS
Subjects Aconsecutiveseriesof139eyes(68righteyesand
71lefteyes)from139patients(58menand81women),
meanage66y(range30-89y)withclinicallydiagnosed
melanocyticchoroidaltumorswereincludedinthisstudy.
Outofthose,101hadestablishedchoroidalmelanoma[CM,
definedbyprovengrowthonrepeatedultrasound(US)
follow-upexaminations].Ofthese101withestablished
melanoma,13wereuntreatedlesions,98weretreatedwith
radiotherapy[ rutheniumbrachytherapyorrobotic
radiosurgery(CyberKnife)].Theremaining38patientshad
CNasdefinedbynosuspicionofmalignancybasedon
clinicalandUSexaminationsandnogrowthforatleast2y.
Afterinformedconsentwasobtained,allincludedpatients
underwentclinicalexamination,undilatedOptomapimaging,
standardizedUS examination,andstandard retinal
photography.Allresearchwasconductedinaccordancewith
institutionalguidelinesandboardapprovalandconformedto
thetenetsoftheWorldMedicalAssociationDeclarationof
Helsinki.
Methods
StandardizedUSexamination Thesameequipmentwas
usedforallpatientsforA-scanandB-scanexamination
(UltrasoundCinescan-S,MemoryCardVersionS2.07;
QuantelMedical,Clermont-Ferrand,France).
InstandardizedUSexaminations,weevaluatedeach
intraoculartumoraccordingtothespecificcriteriadescribed
byOssoinig
[21].Theeyewasopenduringthe
examinationwhichconsistedofapreliminarytopographic
B-scantoevaluatetheshapeofthelesionandmeasureboth
themaximumtransverse,circumferentialbasaltumor
diameter(T-direction)aswellasthelongitudinal,radialbasal
tumordiameter(L-direction)ofthetumorbasewithcalipers.
Arelativelylowgainsetting(unspecified)wasusedtoobtain
thebestmeasurement,andweidentifiedtheinnerscleraas
thefirstdistinctlineofthetumorbasethatwascontinuous
withthesurroundingfundus.Tumorheightmeasurements
werethenobtainedonlywiththestandardizedA-scan.The
standardizedA-scaninstrumentwasfirstsetattissue
sensitivity,accordingtotheprinciplesfirstdescribedby
HodesandChoromokos
[18] andOssoinig
[21] withthe
probeplacedattheoppositesideofthetumor.Oncethe
tumorsurfacespikeandthescleralspikeweredisplayedwith
their maximum height, weloweredthegainwhile
continuouslymonitoringthescreenuntilthepeakswere
distinctandclear.Weobtainedmeasurementsbyplacing
calipersonthepeakofthetumorsurfacespikeandtheinner
scleralspikeandthentookatleastthreehigh-qualityimages
differingnotmorethan0.2mmfromeachother.The
examinerselectedthephotographrepresentingthemost
accuratemeasurementandrecordedthetumorheight.Other
documentedparameterswereshape,internalreflectivity(low,
medium,andhigh),internalstructure(homogeneous-regular,
heterogeneous-regularorirregular),vascularity(positiveor
negative),retinaldetachment(positiveornegative),and
locationofthechoroidallesion(posterior,middleperipheral
oranterior).
Optomap imaging Optomapimagingwasperformed
withoutpupildilation,priortoandindependentofclinical
andUSexaminations.Optomapimagingconsistedoftaking
severalimagesandsavingthebestimageofeachincluded
eyeforgrading.Thedevicetakesoneimageinapproximately
0.25s,thusavoidingmotionartifacts.Totalscanningtime
FAFandSLOinchoroidalpigmentedlesions
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wasabout3-5min,whichincludedpatientpositioning,and
wasperformedbyanexperiencedtechnicianoroneofthe
authors (CS).BasicoperationoftheOptomapforultra
wide-fieldcompositecolorfundusimagesisascanninglaser
ophthalmoscope(SLO)withtwolaserwavelengthsscanning
at532nm("greenlaserseparation")and633nm("redlaser
separation").Thetwoimagescanbeviewedseparatelyor
superimposedbyspecificsoftware(VantageV2,OptosPLC,
Dunfermline,Fife,Scotland,andUK)toyieldsemi-realistic
colorimaging.Theopticalresolutionwas3.900-3.072pixels,
resultinginapproximately17-20pixelsper degree.
Wide-fieldFAFimageswereobtainedusingthesame
Optomap
® Panoramic200Tx.Thewavelengthforexcitation
was532nmandautofluorescencewasdetectedbyabroad
banddetectorat540to800nm.
Imagegradingandanalysis Theretinalimageswere
loadedfromtheservertoaviewingstation(17-inch
non-calibratedcathoderaycolormonitor)andassessedwith
theOptomapVantageV2software.Thissoftwareallows
basicimagemanipulationssuchaschangingcontrastand
brightnessandzooming,aswellasmeasuringspecificlesions
usingcalipers.Italsooffersviewsofbothcompositecolor
andsinglewavelength(redandgreenlaserseparation)
images.Wecomparedtheimagesobtainedatthedifferent
wavelengthstobetterdifferentiatethelevelatwhichthe
lesionswerelocated;unlikethelongerredlaserwavelength,
thegreenlasercannotpenetratesignificantlybelowthe
retinalpigmentepithelium.Twoexperiencedandblinded
retinaspecialistsgradedindependentlytheobtainedimages.
Theyhadnotpreviouslyparticipatedinpatientexaminations
andweremaskedtoalladditionalinformationsuchasvisual
acuityorclinicalsymptoms.Theycould,however,decline
assigningagradeduetoinsufficientimagequality,which
wasdefinedasnotcoveringatleastthecentral60° ofthe
posteriorfundusincludingboththemaculaandtheopticdisc.
Measurementsandgradingsincludedarethefollowing:
1.Quantitativeassessmentoffundusautofluorescence(FAF)
wasmadeusingsoftwareImageJ(availableathttp://rsb.info.
nih.gov).EachimagedtumorwasmeasuredforFAFintensity
onanintensityscalerangingfrom0to255,followedby
calculatingthemeanintensity(FAFintensity)andthe
standarddeviationofintensity(FAFirregularity)forall
measuredlesions.
2.Lesionappearancein"greenlaserseparation"image
(dark/bright/mixed)
3.Locationofthelesion(margintouchingtheopticdisc
accordingtotheriskfactorclassificationofchoroidal
melanocyticlesionsbyShields
[9];yes/no),
4.Existenceofsubretinalfluidatoraroundthepigmented
lesion(yes/no),
5.Lesionsizewithtransversalandlongitudinaldiameter
measuredinindividualopticdiscsize(PD).
StatisticalAnalysis Wecollectedandanalyzedalldata
usingSPSS17.0(SPSSInc,Chicago,IL,USA).Alinear
regressionanalysiswasperformedincludingallindividually
gradedandmeasuredvariables(FAF,greenlaserseparation
appearance,locationofthelesion,subretinalfluidandlesion
size).A valueof<0.05wasconsideredasstatistically
significant.
RESULTS
Ontotal,139eyeswithchoroidalmelanocyticlesionswere
included,outofthose101withestablishedCM(seemethod
section)and38withconfirmedCN(Figures1and2).Both
groups(CM CN)didnotdiffersignificantlyinageand
sexfromeachother,seeTable1.
Meanfundusautofluorescenceintensity(range:0-255)of
CMwas14.24依7.89andsignificantly( <0.001)lowerthan
theFAFofCNwith22.22依20.75(Figure3).FAFirregularity
ofCMwas5.42依2.99comparedtoanirregularityof7.36± 6.87
inCN ( =0.03).Lesionappearancein"greenlaser
separation"betweenCMandCNshowedatrend( =0.085)
towardsamoremixedappearanceofCMcomparedtoCN
(Table2andFigure4).Regardingthelocalizationofthe
lesioninrelationtotheopticdisc,only1outof38included
eyeswithCN(2.6%)touchedtheopticdisccomparedto31
outof101eyeswithCM(30.7%, <0.001).In18outof
101CM(17.8%)subretinalfluidwasseenatoraroundthe
pigmentedlesioncomparedtononeseenineyeswith
confirmedCN(=0.003).Themeantransverseand
longitudinaldiametersinPDofthe"CMgroup"was5.6依3.0PD
and5.2依2.3PDrespectivelyandsignificantly( <0.001)
higherthanofthe"CNgroup"with2.6依1.5PDand1.8依1.3PD
respectively(Figure5).
ThevariableFAFalonerevealedalowsensitivityof7%with
averyhighspecificityof97%tosuccessfullydifferentiate
CMfromCN,whilearegressionanalysisputtinginto
accounttheabovegradedandmeasuredcriteria3-5except
FAFand"greenlaserseparation"revealedasensitivityof
71.4%andaspecificityof87.3%.Allgradedparameters1-5
Table 1 Age and sex ratio in “melanoma” vs “nevus” group 
Parameter  Melanoma group (n=101)  Nevus group (n=38)  P 
Age (a)  65.0  63.4  0.588 
Male/female ratio  41/62 (40.6%/59.4%)  17/21 (44.7%/55.3%)  0.665 
 
699includingFAFand"greenlaserseparation"asparameter1
and2revealedasensitivityof68.8%andaspecificityof
88.2%tocorrectlydifferentiateachoroidalCMfromaCN
withanoverallNagelkerkeR
2reaching0.661.Table3shows
specificsignificancelevelsofeachtestedcriterium1-5and
itsspecificpowerlogisticcoefficient[Exp(B)]contributing
tothecalculatedsensitivityandspecificity.
DISCUSSION
ThoughprevalenceandincidenceofCMarelow,becauseof
thesevereandlife-threateningprognosisincaseof
malignancy,earlydifferentiationofmalignantlesionsfrom
benignCNisofhighimportance.Asdiagnosticcriteriafor
differentiatingmalignantfromnon-malignantlesionsare
controversialandoftenseemarbitrary,successful
differentiationoftransitionallesionsremainschallenging,
evenforexpertssize,both,thelesion'sthicknessandit'sbasal
diameter,seemstobeoneofthemostestimatedclinical
parameters
[7,9,14-16].However,asubstantialoverlapdoesexist
betweenCNandCM,particularlyfortumorsbetween1.5
and3mmofthicknesshavingabasaldiameterbetween5
and9mm
[29].
Sinceitsintroductionintheearly1970sbyOssoinig
[21],
standardizedechographyhasbecomeavaluabletoolfor
validlydifferentiatingbenignfrommalignantpigmented
Figure3Meanfundusautofluorescenceintensity (seemethod
section)ofestablishedchoroidalmelanomaswas14.24 依7.89
andsignificantly( <0.001)lowerthanofconfirmedchoroidal
neviwith22.22 依20.75. Theautofluorescencepatternsseemto
subdividethemelanomagroupintotwosubgroups:onegroupwith
predominantlydecreasedautofluorescenceintensityandonegroup
withincreasedautofluorescenceintensity.
Figure1Optomapcompositecolor(A),greenlaserseparation(B),
redlaserseparation(C)andfundusautofluorescenceimage(D)ofa
72-year-oldfemalepatientwithachoroidalmelanomaofherright
eyeafterradiationtherapy.Lesionappearsdarkinredlaser
separationimagecomparedtoamixedappearanceingreenlaser
separationimage.
Figure2Optomapcompositecolor(A),greenlaserseparation(B),
redlaserseparation(C)andfundusautofluorescenceimage(D)ofa
45-year-oldfemalepatientwithaCNinthemacularareaofherleft
eye.Lesionappearsdarkinredlaserseparationimagecomparedtoa
mixedappearanceingreenlaserseparationimage.
Table 2 Lesion appearance in “green laser separation” images in 
the “melanoma” vs “nevus” group 
Lesion appearance  Melanoma (n=101)  Nevus (n=38)  Total 
Dark  44  18  62 
Bright  34  17  51 
Mixed  23  3  26 
Total  101  38  139 
 
Figure4Lesionappearance in "greenlaserseparation"
imagesin"melanoma" "nevus"groupin%.
FAFandSLOinchoroidalpigmentedlesions
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funduslesions.However,standardizedultrasound
examinationisveryoftentime-consuming,canbeobtained
onlyinspecializedophthalmiccenterswithadequatedevices
andexperiencedmanpower,andissometimescontroversial
evenforexperiencedoperators
[9,16,30].Inaddition,themajority
ofallophthalmicofficesorclinicsworldwidedonotprovide
standardizedultrasoundexaminationforpatientswith
choroidallesions.Intimesofexplodingmedicalcosts,
screeningtechniques,whicharelessoperatordependentand
haveanimprovedaccuracy,aredesirableandofgrowing
importance.
Inourstudy,theinformativevalueofwide-field
autofluorescenceintensityalonetosuccessfullydifferentiate
confirmedCNfromestablishedCMrevealedaveryhigh
specificitywith97%butalsoaverylowsensitivitywith7%.
Giventhoseresults,weconcludethatFAFintensityaloneis
notanappropriatediagnostictooltosuccessfullydifferentiate
pigmentedchoroidallesions.However,inadditiontoother
diagnosticfeatures,duetoitshighspecificity,itmighthelpin
ambiguousorborderlinecasestobettersubstantiatethe
diagnosisofCM.
Inordertohelpcliniciansbetterdifferentiatesuspectlesions
andtoprovideeasytodefineparameters,Shields
[9,15]
identified5predictiveclinicalfeaturesofsmallCMgrowth:
tumorthickness>2mm,presenceofsubretinalfluid,clinical
symptoms,orangepigmentoverlyingthesurfaceofthe
tumor,andtumormarginstouchingorbeinglocatedwithin
3mmoftheopticdisc.Theseclinicalparametersin
combinationwereallowedtodistinguishmalignantfrom
clinicallyasnon-malignantdiagnosedmelanocyticchoroidal
tumorswithhighaccuracy.
InordertoimprovetheinformativevalueofFAFintensityto
successfullydifferentiatepigmentedchoroidallesions,we
combinedinourstudyadditionallytoFAFintensitythose
criteriaestablishedbyShields
[9,15],whichcanbe
obtainedfromOptomapwide-fieldimagesdepictingthose
lesions(evaluationoflocationrelatedtoopticnerve,
subretinalfluid andmaximal horizontalandvertical
diameter)andincludedgreenlaserseparationappearanceof
thoselesionsasanadditionalevaluatedparameter.The
resultsshowthatimageinformationfromwide-fieldFAF
combinedwiththose criteriarevealedarespectable
sensitivity(68.8%)andhighspecificity(88.2%)to
successfullydifferentiateCNfromCM.
Eveniftheresultsofthiscombinedapproachregarding
sensitivityandspecificityfordifferentiationCMfromCNare
slightlylowerinthislargerpatientgroup,thepresented
Figure 5 Maximal transverse and longitudinal diameters
measuredinindividualopticdiscsizebetweenthe"melanoma"
and"nevus"groupwithsignificantlyhighermeanmaximal
transverseaswellaslongitudinaldiametersfoundineyeswith
melanomas.
Table 3 Logistic regression analysis showing the image properties of Optomap images [fundus autofluorescence (FAF), 
lesion touching optic disc, subretinal fluid, green laser separation image, transversal and longitudinal diameter in 
individual optic disc size] as variables with their contribution to successfully differentiate a melanoma from a nevus 
95% CIfor Exp (B) 
Variable  B  S.E.  Wald  Sig.  Exp (B) 
Lower  Upper 
FAF (median)  -0.075  0.031  5.752  0.0016  0.927  0.872  0.986 
Lesion touching disc  3.054  1.280  5.691  0.017  21.197  1.724  260.561 
Subretinal fluid  19.584  9856.154  0  0.998  3.200E8  0  . 
Green laser separation  -0.790  0.370  4.548  0.033  0.454  0.220  0.938 
Transversal  0.392  0.340  1.330  0.249  1.480  0.760  2.882 
Longitudinal  0.416  0.325  1.642  0.200  1.516  0.802  20866 
B: B-Coefficient; S.E.: Standard error; Wald: Wald-test; Sig.: Significance; Exp(B): Logistic coefficient; CI: Confidence interval. 
701resultsareinagreementwiththeresultsofapreviously
publishedworkonasmallcaseseries
[23] thathasshownthe
diagnosticvalueofnon-mydriaticwide-fieldSLOimagingof
choroidallesionswithtwolaserwavelengths(Optomap)
incorporatingtheabovementionedcriteriaestablishedby
Shields
[9,15].
Toourcurrentknowledge,acomparablevalidityofa
screeningmethodfordifferentiationofpigmentedfundus
lesionsmightbeexceededonlybyultrasoundspecialistswith
alongexperienceinstandardizedechography.However,
sincelessexperienceinultrasoundexaminationresultsin
significantlyloweraccuracyandastandardized US
examinationisnotuniversallyavailable,wide-fieldFAF
togetherwithSLOimagingmaybeasuitablescreeningtool
tosuccessfullydifferentiatebenignCNfrommalignantCM
independentofanUSexperiencedspecialist.Wide-fieldFAF
andSLOimagingisnon-invasive,easytoperformand
significantlylessdependentontheoperator'sexperiencethan
USimaging.Thisisofimmenseadvantage,especiallyin
ophthalmiccenterswithoutaccessto adequateUS
examination.
Wide-fieldFAFusingagreenlaser(532nm)asexcitermay
haveacertainspecificitytolipofuscindepositsintheRPE
layercomparedtoFAFsystemsusingabluelaserasexciter
forFAFassuggestedbypreviouslypublishedworks
[31,32].
However,whetherthisprovidesparticularadvantagesinthe
contextofdifferentiationofCMfromCNneedstobe
clarified.Ingeneral,furtherstudiesareneededtoevaluate
potentialdifferencesbetweenvariousFAF excitation
wavelengthsinpatientswithchoroidallesions.
LimitationsofthestudyarethatthenumberofuntreatedCN
inthepresentedseriesisrelativelylow.However,inour
previousworkwewereabletoshowthatthedifferences
betweenCNandCMdetectedbywide-fieldimagingcriteria
wereevenmorepronouncedinuntreatedCM,comparedto
CMhavinghadradiationtherapyinadvance
[23].Limitations
of wide-fieldSLO imagingcomparedtoultrasound
examinationaretheinabilitytoappropriatelyimagepatients
withmediaopacitiesorcaseswithvitreoushemorrhage,the
lackofaprecisethicknessmeasurementorevaluationof
potentialvascularisationoftheexaminedtumor.Inaddition,
theUSA-scanprovidesimportantadditivestructuraltissue
criteriaallowinganaccurateassessmentofmalignancyor
progressionofthelesion.Thisisofhighimportance,
especiallyfordecidingforthebesttreatmentoptionincases
wherethelesionisfoundtobeadjacenttosensitivestructures
suchastheopticdiscorincloseproximityofthefovea.
Insummary,giventheresultsofthissemi-quantitative
analysisofourstudyincluding139patientswithpigmented
choroidallesions,wedothinkthatwide-fieldFAFandSLO
imagingmaybeavaluablenon-mydriaticdiagnostic
screeningtoolwithareasonablehighaccuracyto
differentiatebenignfrommalignpigmentedchoroidallesions
incenterswithoutaccesstoadequateultrasounddiagnostics.
ACKNOWLEDGEMENTS
Conflictsofinterest:ReznicekL, None; StumpfC, None;
SeidenstickerF, None; KampikA, None; NeubauerAS,
None; KerntM, None.
REFERENCES
1BergmanL,SeregardS,NilssonB,RingborgU,LundellG,
Ragnarsson-OldingB.IncidenceofuvealmelanomainSwedenfrom1960
to1998. 2002;43(8):2579-2583
2WilkesS,KurlandL,CampbellRJ,RobertsonDM.Incidenceofuveal
malignantmelanoma. 1979;88(3Pt2):629-630
3BellDJ,WilsonMW.Choroidalmelanoma:naturalhistoryand
managementoptions. 2004;11(5):296-303
4.LoriganJG,WallaceS,MavligitGM.Theprevalenceandlocationof
metastasesfromocularmelanoma:imagingstudyin110patients.
1991;157(6):1279-1281
5.ShammasHF,BlodiFC.Peripapillarychoroidalmelanomas.Extension
alongtheopticnerveanditssheaths. 1978;96(3):
440-445
6.AlbertDM,RobinsonNL,FultonAB,ZakovZN,DryjaTP,PuliafitoCA,
SmithAB,EganEA.Epidemikologicalinvestigationofincreasedincidence
ofchoroidalmelanomainasinglepopulationofchemicalworkers.
1980;20(2):71-92
7GanleyJP,ComstockGW.Benignneviandmalignantmelanomasofthe
choroid. 1973;76(1):19-25
8SumichP,MitchellP,WangJJ.Choroidalneviinawhitepopulation:the
BlueMountainsEyeStudy. 1998;116(5):645-650
9ShieldsCL,ShieldsJA,KiratliH,DePotterCaterJR.Riskfactorsfor
growthandmetastasisofsmallchoroidalmelanocyticlesions.
1995;102(9):1351-1361
10McLeanIW,SaraivaVS,BurnierMN,Jr.Pathologicalandprognostic
featuresofuvealmelanomas. 2004;39(4):343-350
11EskelinS,PyrhonenS,SummanenP,Hahka-KemppinenM,KivelaT.
Tumordoublingtimesinmetastaticmalignantmelanomaoftheuvea:tumor
progressionbeforeandaftertreatment. 2000;107(8):
1443-1449
12KujalaE,MakitieT,KivelaT.Verylong-termprognosisofpatientswith
malignantuvealmelanoma. 2003;44(11):
4651-4659
13Diener-WestM,HawkinsBS,MarkowitzJA,SchachatAP.Areviewof
mortalityfromchoroidalmelanoma.II.Ameta-analysisof5-yearmortality
ratesfollowingenucleation,1966through1988. 1992;
110(2):245-250
14MargoCE.TheCollaborativeOcularMelanomaStudy:anoverview.
2004;11(5):304-309
15ShieldsCL,CaterJ,ShieldsJA,SinghAD,SantosMC,CarvalhoC.
Combinationofclinicalfactorspredictiveofgrowthofsmallchoroidal
melanocytictumors. 2000;118(3):360-364
FAFandSLOinchoroidalpigmentedlesions
702陨灶贼允韵责澡贼澡葬造皂燥造熏灾燥造援 7熏晕燥援 4熏 Aug.18, 圆园14 www.IJO.cn
栽藻造押8629原愿圆圆源缘员苑圆 8629-82210956 耘皂葬蚤造押ijopress岳员远猿援糟燥皂
16ButlerP,CharDH,ZarbinM,KrollS.Naturalhistoryofindeterminate
pigmentedchoroidaltumors. 1994;101(4):710-716
17GunduzK,PulidoJS,PulidoJE,LinkT.Correlationoffundus
autofluorescencewithfluoresceinandindocyaninegreenangiographyin
choroidalmelanocyticlesions. 2008;28(9):1257-1264
18HodesBL,ChoromokosE.Standardizeda-scanechographicdiagnosis
ofchoroidalmalignantmelanomas. 1977;95(4):593-597
19VerbeekAM,ThijssenJM,CuypersMH,BrinkH,DeutmanAF.
Echographicclassificationofintraoculartumours.A15-yearretrospective
analysis. 1994;72(4):416-422
20RomaniA,BaldeschiL,Genovesi-EbertF,GremigniE,RagoneMC,
RizzoS,NardiM.Sensitivityandspecificityofultrasonography,fluorescein
videoangiography,indocyaninegreenvideoangiography,magnetic
resonanceandradioimmunoscintigraphyinthediagnosisofprimary
choroidalmalignantmelanoma. 1998;212Suppl1:44-46
21OssoinigKC,BigarF,KaefringSL.Malignantmelanomaofthechoroid
andciliarybody.Adifferentialdiagnosisinclinicalechography.
1975(83):141-154
22KerntM,UlbigMW.Imagesincardiovascularmedicine.Wide-field
scanninglaserophthalmoscopeimagingandangiographyofcentralretinal
veinocclusion. 2010;121(12):1459-1460
23KerntM,SchallerUC,StumpfC,UlbigMW,KampikA,NeubauerAS.
Choroidalpigmentedlesionsimagedbyultra-wide-fieldscanninglaser
ophthalmoscopywithtwolaserwavelengths(Optomap).
2010;4:829-836
24MaterinMA,RaducuR,BianciottoC,ShieldsCL.Fundus
autofluorescenceandopticalcoherencetomographyfindingsinchoroidal
melanocyticlesions. 2010;17(3):201-206
25AmselemL,PulidoJS,GunduzK,BakriSJ,Diaz-LlopisM,DolanJW,
MorganK,DeSouzaS,LinkT,RosvoldJ.Changesinfundus
autofluorescenceofchoroidalmelanomasfollowingtreatment.
2009;23(2):428-434
26AmselemL,PulidoJS,GunduzK,Garcia-ArumiJ,MonesJ.Infrared
reflectanceinchoroidalmelanomasanditscorrelationwithfundus
autofluorescence. 2008;92(11):1565-1566
27GunduzK,PulidoJS,BakriSJ,AmselemL,Petit-FondE,LinkT.
Fundusautofluorescenceofchoroidalmelanocyticlesionsandtheeffectof
treatment.T 2007;105:172-178;discussion
178-179
28ChinK,FingerPT.Autofluorescencecharacteristicsofsuspicious
choroidalnevi. 2009;80(3):126-310
29AugsburgerJJ,CorreaZM,TrichopoulosN,ShaikhA.Sizeoverlap
betweenbenignmelanocyticchoroidalneviandchoroidalmalignant
melanomas. 2008;49(7):2823-2828
30GassJD.Problemsinthedifferentialdiagnosisofchoroidalneviand
malignantmelanomas.TheXXXIIIEdwardJacksonMemorialLecture.
1977;83(3):299-323
31HammerM,KonigsdorfferE,LiebermannC,FrammeC,SchuchG,
SchweitzerD,StrobelJ.Ocularfundusauto-fluorescenceobservationsat
differentwavelengthsinpatientswithage-relatedmaculardegeneration
anddiabeticretinopathy. 2008;246(1):
105-114
32Wolf-SchnurrbuschUE,WittwerVV,GhanemR,NiederhaeuserM,
EnzmannV,FrammeC,WolfS.Blue-LightversusGreen-Light
Autofluorescence:LesionSizeofAreasofGeographicAtrophy.
2011;52(13):9497-9502
703